Compound 1 also reacted with methoxycarbonyl-, ethoxycarbomyl-and benzoyl isothiocyanates to yield the isoxazolylthioureas (10a, b) and (11), respectively. The reaction of 2 with acetic acid-hydrochloric acid and with phenylhydrazine is reported.
In previous work1-6 we have reported a variety of procedures for the synthesis of 3-amino-4-arylazopyrazoles and the conversion of these compounds into derivatives of the biologically interesting pyrazolo[l ,5-a]pyrimidines, pyrazolo[3,4-c]-as-triazines. As a logical extension of this work we have recently reported a convenient synthesis of 3-amino-5-phenyl-4-arylazoisoxazoles. In the present paper we report on the possible utilization of the newly synthesised 3-aminoisoxazole derivatives for the synthesis of isoxazolo[2,3-a]pyrimidines and isoxazolo[2,3-c]-as-triazines which might be consid ered analogous of the corresponding pyrazole derivatives. Up to our knowledge derivatives of these ring systems have not yet been reported. Thus, 3-amino-5-phenyl-4-phenylazoisoxazole (1) reacted with ethyl acetoacetate to yield the e th y b ß -(5 -phenyl -4 -phenylazoisoxazole -5 -yl) -aminocrotonate derivative (2). Structure 2 rather than possible tautomeric 3 was established for this product based on its IR spectra which showed a conjugated ester CO group at 1660 cm-1. Compound 2 could be thermally cyclized into 5-methyl-2-phenyl-3-phenylazoisoxazolo[2,3-a]pyrimidin-7-one (3). The behav iour of 1 toward the action of ethyl acetoacetate is similar to the well documented behaviour of 3 (5)-aminopyrazoles toward /?-ketoesters8~10.
Compound 1 failed to react with ethoxymethylene malononitrile under experimental conditions similar to those previously reported to effect condensation of these reagents with 3-aminopyrazoles11-12. How ever, when compound 1 was refluxed for a long period with the latter reagent in ethanolic sodium ethoxide condensation of the reagent with the amino group could be effected. The amide 5 was the only isolable product from the reaction mixture. All attempts to effect cyclization of 5 into isoxazolo-[2,3-a]pyrimidine derivative was unsuccessful. That condensation of 1 with ethoxymethylenemalono nitrile needed more drastic conditions than those reported11-15 to effect similar condensation with 3(5)-aminopyrazoles might be taken as an evidence for decriment in reactivity of the amino group in 1 as compared with 3(5)-aminopyrazoles.
Compound 1 reacted with acrylonitrile to yield a product the analytical data of which indicated addition of one molecule of the reagent. The IR spectrum of this product presented an absorption band for only one amino group. Two structures seemed possible for this product i.e. 6 and 7. When this product was refluxed with acetic acid-hydro chloric acid mixture for short period, the correspond ing oxo derivative (8) or possible isomeric 9 was obtained. Structure 8 was assumed for this product rather than possible isomeric 9 on the basis of its IR spectrum which revealed a ring CO band at 1660 cm-1 indicating its involvement in conjugation as required by structure 8. If this reaction product has structure 9, CO absorption at higher frequency (Ca, 1700 cm-1) is to be anticipated16. Thus, structure 6 could be assumed for the product of reaction of 1 with acrylonitrile and structure 8 for its hydrolysis product. The behaviour of 1 on cyanoethylation is similar to the previously re ported behaviour of 4-arylazo-5-aminopyrazoles toward the same reagent1-3.
(3)5-Aminopyrazoles have been reported to react with alkoxycarbonylisothiocyanates17'18 and with acylisothiocyanates19 to afford the corresponding pyrazolylthiourea derivatives which were cyclised into pyrazolo[l,5-c]-as-triazines. In the present work it seemed worthwhile to investigate the reaction of 1 with the same reagents in a trial to effect similar reactions. In this manner, compounds 1 were treated with methoxycarbonyl isothiocyanate, ethoxycarbonyl, isothiocyanate and with benzoyl-, isothiocyanates to yield the corresponding isoxazolylthiourea derivatives (10a, b) and (11), respectively. Attempted cyclisation of 10 a, b by the action of heat or alkali was unsuccessful. When 10a, b were reluxed with acetic acid a yellow product wras obtained. Two structures seemed possible for this product (c/. 12,13). Structure 12 was preferred over 13 based on its stability toward the action of acetic anhydride20.
The behaviour or 1 toward the action of acetic acid-hydrochloric acid mixture and toward phenylhydrazine has also been investigated. Similar to the recently reported arylazo group decoupling of 3-amino-4-arylazopyrazoles by the action of acetic acid-hjrdrochloric acid mixture2-3, arylazo group removal from 1 could be effected by the action of the same reagent to yield 3-amino-5-phen3diso-xazole (14). Compound 1 reacted with phenylhydrazine to yield the hydrazide 15. Structures 14 and 15 were based on analytical and IR data. Experimental All melting points are uncorrected. IR spectra were recorded (KBr) on a Unicam SP1000 infrared spectrometer and wave lengths of absorption bands are expressed as cm-1. Analytical data were made by the analytical data unit at Cairo University. A mixture of 1 (2.0 g; 0.007 ml) and ethyl acetoacetate (1.50 ml) were heated on a boiling water bath for one hour. The reaction mixture was then dissolved in hot ethanol and left to cool. The yellow crystals, so formed, were collected by filtration and recrystallised from ethanol.
2: m.p. 148 °C; yield 75%, IR : 1680 cm-1 (con jugated ester) and broad band at ~3480 (NH 
Reaction of 1 with ethoxymethylenemalononitrile
To a sodium ethoxide solution (prepared from 1 g of sodium metal and 100 ml of ethanol) was added a mixture of 1 (2.0 g) and ethoxymethylenemalono nitrile (1.7 g). The reaction mixture was refluxed for ten hours and the solvent was than removed in vacuo. The remaining solid product was dissolved in water and acidified with hydrochloric acid. The solid product, so separated, was collected by filtra tion and crystallised from ethanol. 5: m.p. 285 °C; yield 80%; IR : 1650 (CO), 2210 (conjugated CN) and broad band 3400 cm-1 (NH and OH). C19H14O2N6 Found C 63.00 H 4.10 N 7.50, Calcd C 62.29 H 3.85 N 7.65.
-A m in o-2-phenyl-3-phenylazoisoxazolo[2,3-d] -p yrim idin e (6)
A solution of 1 (2.0 g) in pyridine (40 ml) and water (10ml) was treated with acrylonitrile (1 .Omol). The reaction mixture was refluxed for 8 hours. The solvent was removed in vacuo. The remaining solid product was then triturated with water and treated with little acetic acid. The solid product, so formed, was collected by filtration and crystallised from ethanol.
5: m.p. 130 °C; yield 75%; IR: 1640 cm-1 (<5NH2) and 3310, 3390 cm-1 (vNH2). C18H15ON5 Found C 68.10 H 4.63 N 22.20, Calcd C 68.12 H 4.76 N 22.07.
2-Phenyl-3-phenylazo-7-oxo-6,7-dihydroisoxazolo-[ 2 ,3 -a ]p y rim id in e (8)
A suspension of 6 (2.0 g) in acetic acid (30 ml) was treated with hydrochloric acid (2.0 ml; 37.5%). The reaction mixture was refluxed for 3 hours and then evaporated in vacuo. The remaining solid product was triturated with water, collected by filtration and crystallised from ethanol.
8: m.p. 90 °C; yield 65%; IR: 1660 cm-1 (ring CO group). 
Reaction of 1 with isothiocyanates: General procedure
A suspension of 1 (0.1 mole) in acetone (50 ml) was added to a solution of the isothiocyanate derivative (prepared from 0.12 mole of NH4SCN and the appropriate quantity of methyl chloroformate, ethyl chloroformate or benzoyl chloride as has been described by D o u g l a s s and D a r l n s ) 21. The reaction mixture was refluxed for 6 hours and the solvent was then removed in vacuo. The remaining solid product was then triturated with water, collected by filtration and crystallised from ethanol.
10a Reaction of 10 a, b with acetic acid A solution of either of 10a, b (2.0 g) in acetic acid (30 ml) was refluxed for 6 hours. The solvent was then removed in vacuo and the remaining product was triturated with water and collected by filtration. Crystallisation from ethanol efforded analytically pure sample of compound 12 in each case.
12: m.p. 175 °C; yield 80%; IR : 1610 (C = N); 1675 (benzoyl CO)3 1750 (ring CO) and broad band at 3300-3450 (OH). 
3-Am ino-5-phenylisoxazole (14)
A suspension of 1 (2.0 g) in acetic acid (30 ml) and hydrochloric acid (5 ml; 37.5%) was treated with water (5 ml). The reaction mixture was then refluxed for 6 hours and then evaporated in vacuo. The remaining solid product was then triturated with water, neutralised with ammonium hydroxide and the resulting solid product was collected by filtration and crystallised from ethanol.
14: pale yellow crystals, m. Reaction of 1 with phenylhydrazine A mixture of 1 (1.0 g) and phenylhydrazine (2.0 ml) was heated at 110 °C (bath temperature) for 5 hours. The resulting product was then dissolved in ethanol, diluted with water and excess phenyl hydrazine was removed by addition of HC1. The solid product, so sormed, was collected by filtration and crystallised from acetic acids.
15: m.p. 158 °C; yield 50%; IR: 1700 cm-1 (CO) and 3380~3380 (NH bands). 
